Expression and targeting of the tight junction protein CLDN1 in CLDN1-negative human breast tumor cells.
Claudins and occludin constitute the major transmembrane proteins of tight junctions (TJs). We have previously identified the human homologue of the murine Cldn1, CLDN1 (SEMP1) that is expressed in normal, mammary gland-derived epithelial cells but is absent in most human breast cancer cell lines. To investigate the potential functions of CLDN1 protein in tumor and normal epithelial cells, we developed an I-NGFR retroviral vector and monoclonal anti-CLDN1 antibody. In subconfluent and confluent breast cancer cells, MDA-MB-435 and MDA-MB-361, endogenous CLDN1 expression was not detected by an anti-CLDN1 monoclonal antibody by Western blot analysis or quantitative RT-PCR. When CLDN1-negative breast cancer cell lines were transduced with a CLDN1 retrovirus the cells express CLDN1 mRNA constitutively as shown by quantitative RT-PCR. Immunofluorescence analyses of the CLDN1 retroviral transduced breast tumor cells using monoclonal antibodies against CLDN1 reveals a subcellular distribution at cell-cell contact sites similar to the CLDN1 homing pattern in T47-D cells, which express endogenous CLDN1. This cell-cell contact co-localization of CLDN1 was evident in CLDN1-transduced breast tumor cells which fail to express occludin protein (MDA-MB-361 and MDA-MB-435) and express relatively little ZO-1 protein (MDA-MB-435), suggesting that other proteins may be responsible for targeting of CLDN1 to cell-cell contact sites. The re-expression of CLDN1 decreases the paracellular flux of 3 and 40 kDa dextran despite the absence of occludin in the MDA-MB-361 tumor cells. Our findings indicate that in CLDN1-negative breast tumor cells, the basal protein partner requirements for physiological homing of the CLDN1 protein are intact, and that CLDN1 gene transfer and protein expression itself might be sufficient to exert a TJ-mediate gate function in metastatic tumor cells even in the absence of other TJ-associated proteins, such as occludin.